Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.001 Å; R factor = 0.042; wR factor = 0.120; data-to-parameter ratio = 28.9.
The title molecule, C 9 H 9 NO 5 , is close to planar (r.m.s. deviation from the mean plane of the non-H atoms = 0.058 Å ). The OH group forms a bifurcated O-HÁ Á Á(O,O) hydrogen bond, with the intramolecular component to a nitro O atom and the intermolecular component to a keto O atom, the latter resulting in chains along [201] . A C-HÁ Á ÁO interaction reinforces the packing. Sawa et al. (2000) ; Schopfer et al. (2003) ; Stefanska & Pawliczak (2008) ; Stolk et al. (1994) ; Tajik et al. (2009) ; Thomas et al. (2002) ; Touyz (2008) ; Ximenes et al. (2007) .
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Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: COLLECT (Nonius, 2000) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97.
4-Hydroxy-3-methoxy-5-nitroacetophenone (5-nitroapocynin) S. Babu, A. C. Raghavamenon, F. R. Fronczek and R. M. Uppu
Comment
The growing concern of multiple side effects associated with the use of steroidal anti-inflammatory drugs has led investigators to explore alternative and more natural remedies to counter oxidative stress in cancer and other degenerative diseases (Geronikaki & Gavalas, 2006; Matés et al., 2009) . Apocynin (4-hydroxy-3-methoxy-acetophenone), also called acetovanillone, isolated from plants belonging to the apocyanaceae family (e.g., Apocynum cannabinum) seems to be a promising drug (or prodrug) that can be effective in various inflammatory conditions (Hayashi et al., 2005; Muijsers et al., 2001; Stefanska & Pawliczak, 2008) . For a long time, apocynin has been thought to inhibit plasma membrane NADPH oxidase activity by interfering with the assembly of its cytosolic components, p40, p47, and p67 (Stolk et al., 1994) . This view of a direct action of apocynin on the NADPH oxidase system has been challenged in recent years (Heumuller et al., 2008) .
Suggestions have been made that apocynin requires metabolic activation to diapocynin (DiApo), presumably involving intracellular peroxidase(s) (Touyz, 2008; Ximenes et al., 2007) . In a recent study, we showed that apocynin readily reacts with free radicals of carbonate ) and nitrogen dioxide ( . NO 2 ) formed in reactions of peroxynitrite (PN) with CO 2 , resulting in the formation of 5-nitroapocynin and DiApo as major products (Gernapudi et al., 2009) . Based on these observations, it has been suggested that a detailed study of the oxidative transformation of apocynin and its derivates by PN/CO 2 and possibly other oxidative, nitrative and/or nitrosative systems (Sawa et al., 2000; Schopfer et al., 2003; Thomas et al., 2002) would be necessary to provide a template for screening of antioxidant activity and a module that could help in the design of effective inhibitors of the NADPH oxidase system. Towards this end, we have synthesized 5-nitroapocynin using sodium nitrate in combination with an acidic ionic liquid, 1-butyl-3-methylimidazolium hydrogen sulfate ([bmim] [HSO 4 ]), in CH 3 CN solvent at room temperature (Fig. 3) .
The molecule is shown in Fig. 1 . The phenyl ring is essentially planar, with RMS deviation 0.0046 Å and maximum deviation 0.0069 (6) Å for C5. The substituents are twisted only slightly out of the phenyl plane, as described in the Abstract. Figure 2 shows the hydrogen bonding pattern, in which the OH group forms both an intramolecular interaction and a much less linear intermolecular interaction. These are described in Table 2 Nitration of apocynin (Fig. 3) was performed according to the method of Tajik and colleagues (Tajik et al., 2009 ) with some modifications. Briefly, to 3.32 g (20 mmol) of apocynin in 80 ml of CH 3 CN was added 5.72 g (20 mmol) of [bmim] supplementary materials sup-2 [HSO 4 ] and 1.7 g (20 mmol) of NaNO 3 , and the mixture was stirred at room temperature. Aliquots (0. 1 ml each) of the reaction mixture, drawn at various time points, were diluted 100-500-fold with 0.1 N NaOH and measured photometrically at 410 nm. When the absorbance at 410 nm reached a maximum (i.e., typically after 24 h), the reaction mixture was filtered and the filtrate evaporated under low pressure (200 mm H g) with mild heating (50°C or slightly higher). The thick brown liquid-like residue was extracted with hot hexane and recrystallized twice. The compound resolved as a single peak (retention time = 11.507 min) on Varian VF-5MS capillary column (30-m length, 0.25-mm internal diameter, 0.25-µm film thickness) with helium as the carrier gas at a flow of 1 ml. min -1 (injection port, 250°C; oven, 60°C for 5 min (isothermal); 20°C ) (Fig. 4) . Single crystals of (I) in the form of golden-yellow needles were grown from methanol.
Refinement
H atoms on C were located from difference maps, and their coordinates were refined, except for those on methyl groups, which were idealized with C-H distance 0.98 Å. A torsional parameter was refined for each methyl group. U iso for H were assigned as 1.2 times U eq of the attached atoms (1.5 for methyl). The top ten difference map peaks lie on bonds, the largest at the midpoint of C3-C4, 0.71 Å from C4.
Figures Fig. 1 . The molecular structure of (I): ellipsoids at the 50% level, with H atoms having arbitrary radius. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- Geometric parameters (Å, °) 
